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     California poppy (Eschscholzia californica), a member of the Papaveraceae family, 
produces many kinds of pharmacologically active benzylisoquinoline alkaloids (BIAs), such as 
chelerythrine, sanguinarine, macarpine, and key intermediate reticuline. Among those 
biological active metabolites, sanguinarine biosynthesis has been well elucidated at the 
molecular level, whereas chelerythrine and macarpine biosynthesis had been poorly 
investigated, in which several enzyme-encoding genes were only partially characterized. In this 
research, applicant isolated and characterized a novel O-methyltransferase (OMT) involved in 
the biosynthesis of BIA, especially chelerythrine. 
     In Chapter I, applicant searched new OMT candidates using cDNA database of NCBI and 
PhytoMetaSyn of E. californica based on the conserved OMT domain. Sixty-eight OMT-like 
sequences were found and then grouped into 22 sequences based on their sequence similarity. 
Furthermore, after evaluation of their expression in cultured cell lines with different 
chelerythrine/macarpine profile (S-38 and A5-1 cell lines), three OMT candidates (G2, G3, and 
G11OMT) were selected. A phylogenetic tree with several known OMTs showed that those three 
OMTs were in different clades and might have distinct functions in BIA biosynthesis pathway. 
     In Chapter II, recombinant protein of G3OMT was produced in E.coli cells and its 
enzymological activity to methylate simple benzylisoquinoline alkaloids (reticuline and 
norreticuline) and a protoberberine (scoulerine) was determined. G3OMT methylated     
reticuline or norreticuline alkaloids at the 7- and 3’- positions and methylated scoulerine at 2- 
and 9- positions. Whereas sequential dual O-methylation activities for reticuline or scoulerine 
were reported for PsSOMT1, independent O-methylation at two positions of these substrates 
was uniquely featured for G3OMT. Because G3OMT showed both reticuline- and scoulerine 
O-methyltransferase activities, biosynthetic role of G3OMT was further characterized using 
transgenic Pichia cells expressing G3OMT and other biosynthetic enzyme-encoding genes 
involved in BIA biosynthesis. Co-culture experiment clearly indicated that G3OMT would 
function as scoulerine-9-O-methyltransferase in the chelerythrine biosynthesis under in vivo 
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